appears consistent with magmatic crystallization, whereas hibonite with elevated Ti contents, low in LREE, is obviously the result of diffusion re-equilibration in the course of subsolidus cooling.
Introduction
Hibonite is an oxide mineral of the magnetoplumbite group. The latter includes about ten end-member minerals with the general formula AB 12 O 19 , many of which are very rare. In the crystalline structure of the magnetoplumbite group minerals, larger cations reside in site A, whereas smaller ones occupy site B. Given considerable variations in the chemical composition of hibonite, its generalized crystal chemical formula can be written as (Ca,REE,Th,U) (Al,Cr,Ti,Si,Fe 2+ ,Fe 3+ ,Mg,Zn) 12 O 19 (e.g., Burns & Burns, 1984; Maaskant et al., 1980; Rakotondrazafy et al., 1996) .
In the terrestrial environment, hibonite is rare and found only at four localities. In Madagascar, in the area of Tranomaro from where it was first described by Curien et al. (1956) , it commonly occurs in thorianite-bearing skarns with scapolite, spinel, corundum, diopside, anorthite and calcite (Rakotondrazafy et al., 1996) . In Gornaya Shoriya, Siberia, it is found in calcite-dominated calc-silicate rocks containing nests of idocrase, diopside, titanite, hercynite, rutile, corundum, sillimanite and magnetite and regionally associated with migmatized amphibolites and garnetbiotite gneisses (Kuzmin, 1960; Yakovlevskaya, 1961) . In Tanzania, it is described from a calc-silicate grossularanorthite rock bearing titanite, (clino-)zoisite, hercynite, apatite, ilmenite and corundum, associated with biotitegarnet gneisses, granulites and quartzites of the Furua Complex (Maaskant et al., 1980) . In South India, near Punalur, it was discovered in a highly aluminous gneiss consisting of kalsilite, leucite, spinel, corundum and perovskite forming part of a sequence of supracrustal gneisses interlayered with charnockites (Santosh et al., 1991; Sandiford & Santosh, 1991) . All these occurrences are high-grade metamorphic rocks. The occurrence in Gornaya Shoriya corresponds to the upper amphibolite facies, the others are in the granulite facies. The calc-silicate rocks are interpreted to be of metasomatic origin (Letuvninkas, 1971; Maaskant et al., 1980; Rakotondrazafy et al., 1996) . As with the feldspathoid gneisses of Punalur, they represent extremely Si-undersaturated lithologies.
Apart from its rare findings in the terrestrial environment, hibonite is known in meteorites and interplanetary dust. It is rather common in Ca,Al-rich inclusions and microspherules in chondrites (e.g., Keil & Fuchs, 1971; Bischoff et al., 1985; Fahey et al., 1987; Kimura et al., 1993; Russell et al., 1998) . In these objects, hibonite is associated with primary refractory oxides and silicates 
